


Monthly Progress Report for December 1961 : R
EVALUATION OF REGENERATIVE FUEL CELL i ;
Prepared for
Chief, Advanced Technology
Office of Space Flight Programs
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Centract NAS /-7
EQOS Repnort 1584-M-9 : 200 Tanuary 19672
Frepared by Ayprproeved by

- 4 fie Sa
W 4%% \/[;{ el Lk '& ,)w ;('_\'/_
Harvey A. Frank C. W. Steplons
Project Supervisor Actineg Yandvor

Chemdcal Svstems Departaes

Approved by

J.  Neustelin, Manager
Advanced Power Svstems

Divisgion

ELECTRO-OFTICAL SYSTEMS. 1INC. FASADENA . CALIFORNTA



1. PROGRESS DURING MONTH OF DECEMBER

Charge retention and cycle life tests were continued, Potarization
data was obtained as a function of temperaturc with the platinized
nickel electrodes. Polarization data was also obtained for several new
oxygen electrodes from a battery supplier. Some progress was made in
the determination of the causes for voltage loss. Two final Jdesign
changes were made on the multi-cell unit and . the fabrication uas

initiated.

1.1 Charge Retcntion

The special 30 dav charge retention test at room temperatnre
was completed on January 2, 196Z. The results showed that the cell
retained and delivered 91 percent of the original input of 2.0 amp-hrs
for the above stand”time. The gas jpressures during stand were near
85 psig and the open circuit voltage remained constant at 1.02 velts.

Another test with ambient temperatire near J00'F and zas
pressure near 200 psig revealed that ﬁhc cell retained 90 rercent ot

the original input after 72 hrs (as indicated by gas pressares)

1.2 Causes ier Voltage Loss

A

A stady of the effect of pressove dirferential on ol
performance sa~ established that this racto: I~ cefinitely @ canse
for voltage loss. The study consisted of the arplicaticr of pressarce
difterentials (via the use of pressure rogoiators) whiic e ooll was
operating as a primarv.. The cell was first operated (at constant

current) with equal H, and 0O,

recorded at this condition and found to bhe constant rnear .94 velts,

pressures.  The voltaze was continaeosiv

Next the H, pressure was increased 1w small Increments oneil! che i

was reached where the voltage dropped s ddenly to core. When the O

pressure was made equal to H, pressare the veltage retnrned avain o



0.94 volts. Finally the O2 pressure was increased in small increments
until the voltage tell to zero.

The results of thesc tests indicate that the cell voltage
remains constant if the pressure differential is tess than 10 psi
(H2 greater than O, or vice versa).

An investigation of the effect of electrode fleoding on

performance is currently in progress.
.made by operating the cell as a primary.

be discharged continuously at constant current until the voltage

Again the evaluation is being

In this case the .cell is to

talls

to zero. *In this manner the maximum moisture content of the asbestos

bed can be determined.
1.3 Polarization
The effect of temperature on polarizaticn with platinired
nickel elcctrodes for both HZ and 0, was measured at 30 psig. The
2
results are tabulated belcow:
. DISCHARGE CURRENT AT 0.7 VOLTS
Temp °F Current [Jeasity
~ia // [y z
B 12
150 25
18C L
230 102
Cell polarizaticn tests were initiated wit: scveval e
oxygen electrodes from a battery supplier. As per the recommendation
of the supplier the polérization is being nmeasored 3L borh roos
temperature and 65°'C {the optimum) .
1.4 Cycle Life Tests
The 6 hr cycle life test described last ot has heen
continued. The cell has now been varried threouh 22 conpicte cvceles
at 100 percent curvent efficiencvy. Eacn cveicconsists % a 1 br charge
at 1.0 amps and a 5 hr discharge at U.2 amp il v ovele i< carried

out per day.
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1.5 Multi-Cell Unit

Two changes have been wade in the Jdesigs of this uanit and
the fabrication was initiated on January 15, 1962

The first change was in the dimension of the "0" ring
groove so as to obtain a better gas seal. The sccend change was in
the material of counstruction for the cell spacers. A high temperature
grade of lucite wa; selected tv replace the stainless steel for these

spacers. The purpose of this change was to reduce the weight of the

n

unit. (The weight is how estimated at 7.5 1bs and the output ncar
100 w.h.} The spacers are made conductive by a thin laver of nickel

via the electroless nickel process.

2. PLANS FOR JAN%ARY
a. Continue charge retention tests
b. Continue cycle life testing
C. Complgte'polarizafion studies with new 0O, ¢
Afrom battery supplier
d. Determine maxihum moisture content of bued
e. Finish fabrication of multi-cell unit

f. Obtain performance data on nulti-celi unit,

(W)
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